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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the problem of 
mistakes over aging by holding a threshold in a non- 
volatile manner. 

SOLUTION: Input variable terminal input 1[1] to input 1 
[k] are coupled with a floating gate FG of a vMOS \ x 
inverter INV via paraelectrics C1 to Ck, and a control , 
variable terminal input 2 is coupled via a threshold data ^ 
holding circuit HLD. The holding circuit HLD has a series 
connecting circuit of a ferroelectric capacitor Cp and a 
paraelectric capacitor Cv. In the holding circuit HLD, a 
first switch SW1 is connected between the terminals P1 
and Ps of the capacitor Cp, and a second switch SW2 is 
connected between the input terminal input 2[1] and the 
terminal P1 of the ferroelectric capacitor Cp. 
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(57) imm] 

V^y-hFGtC, A^3E#JB«3^inputl (1) -inpu 

#^X % 3fiRf«$lCpOKtfP-l, P2ffilcgUtf> 
^'fi/fSWUgttU ftJ^£»/8A^i£^input2 




*MBArt*tt*fi»+S»i-»k (k>l) 

Ko 

[3*** 2 ] ft** UdfE* £ H^i^SE L £ V vffi L # 

mm&mmftn&cD-ffi t mm t ante* i <n* -f y 

L*tHKL*v**-?-IsIBo 

^^SBl-S^T, 

[St** 4 ] I*** 1-3 (Dftftfr 1 *(CfBtt £ 
^£L#v>ffiL#v>Sfc^[H]BU::fc>^T, 30 

t i- z m b iz m m £ ti x v > * r t * m » £ -r * *r £ l # 
[»#* s ] st** 4 ici2« * nfe^rae l # u u # ■ 

[»#*6] W#*4fcl2ft£ftfcT^£L#^ftL# 40 

V^^SBfC^T. 
flHlKo 

[5***7 ] ft** 1 -3cofpJix^ 1 JSfcfalK^nfc 
^«L*^HKL#^**l§lBlC*5l*-C\ 

^««^i»2<7)«#^* h^v^^^ t $r«^3?*t so 
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[»#*8] ^«L#^ttL#i*3lt^lH]B£*ffc«8iE 

lit** 9 J L * ^ffl L # V 

oa*ff** 1-7 <D{5rixa> i JglcfEtt $ tift -HTSS U # ^ 
tt L # i^HsIB £ $ ixr t * 5 z £ £r*H£ 1 +■ <5 BBftttfc 

[fif**l 0] IS**ilcl2tt£;h^c^£L#v>L£ 
t ^^©Bl-Sffi £ *t 5 laIB*ffl««r*«fe-c«> oT> 

r US 2 * 7^ «y ZT <D '& fe 5 ^ m IE ^ 1 * ^ > ^ t m 2 

tit*iii i] »*qi2^iB**ix^^racL#v^L 

# v ^^^[oIB t-igffi ^ 4x 5 0 Bttttl«»*«fe t?*> o T , 

*«rA^i-6i:i:tJc, ^IBA^a?*ffiiS^^^A753E 
*$rA7^i-^m2^^y^^ > 

«r«*.fcr ^ ^1#«^-r^lHJB^ffi^^& 0 
[000 1] 

B, w^^L#^^IL^V^3S^IH3B^ffl^T«^$tt 

BB*«ffiS«* Wfi6*«lHlBib* «t t/ pT3f L # v ^« 1 1 
S^CHBlciaffl $ JxSIslBttffi«»*fe^H-r5 i><nx 

[000 2] 

[^*<ot$^] cMos7*Dt^eia *)ft$i£h,z> 

S2 6 6 2 5 5 9f: ^**»«) (CW^^H^:-^- 
n VMO S h =7ss* $ (vMOS hy>i/*f) lei: 



3 

vMO S-< >s<— tW&o 
[0 0 0 3] ~co v MO S4>'<— fen L^vMitSr^r^ 
«c-rsiHlBt*ife(coi>r(i, ;£ift2 (M2001- 

4 4 8 2 3^: — p VMO S [eJSgl^tt 5 ^TXMfl 

10 0 0 4] (L#v>ffi«T3e«|fiB$r«xfcL#t^^|5] 
88 (^*L#^HU#v>*-T-BIIS) ] B2 3». L£l> 

*\B\9&&7jk~tiE\9&\%VfoZ> 0 CCDvMOS^>v< 
-*Ie]&2 3 0 0(C*5^Tli, L#vMaW>*r*tt«r»fc. 

rvtmtztitiy-hmm out, 7p-t^^- 

A*£*ffl*SHF inputl Cl] -inputl tk) , 

input2. «««ffiVddUl««$iT,fc 

©3£«ffii8^-Pvdd , ^?yK«tti:»«Sjifci3lt 20 
ffiMW-Pgnd 

[0 0 0 5] vMOS^y^^INVOL^^Ilt 
fftU^3&/8aS& J ?-input2 i:7o — -r ^ v h F G k <D 

yy- hFG<torao^aMcvdd H£«tfc«H-p 

gnd t7n- =7-4 V^y— h FG^OP^^WSfttCgnd 
A^^l&ffl^inputl Cl) -inputl [k] k7 n 

®^«[fflA^l^input2ic^*r^mfi:Vv iriaoT 
^*io ;^vMOS^y/<- *Ih18§2 3 0 OtC&^T 30 
f*> IW»*»ffli8^input2icHlJ!ni-*--5«ttVv 
ffiVdd r 1 j ) tf5^7yK9ffi (ft&3£<E 

TOj ) i;t5^l:J:oT, \ft&&<Dl&^tim&L-f 

[0 0 0 6] (@KKffi«mK««rilliL^?rKL#v>fl: 
L#V*SWh]|&) :fciSfc3 (4#HB2 0 0 1 - 1 9 6 9 2 0 

Cli, vMOS^ W<-*0Sg@W<7>fl*ig£ 40 

ISifc^ttMiESrfBx-fc k A^3f»o v MO S *|a] 

[000 7] Z<D vMO S4 *ls]&2 4 0 0 (C*> 

^Ttt, 7n-f^>^ hFG^y^VKMGOlSS 
BffitfS^-Pgnd 'irOWlc, ««»J»«8^ctl2d^<0»JW 
ff^lC£oT*V/;^;7£;h,$NMOS*ScO^;*, 
i?** s wn^WLtt^, MttKMINtf-in 
put2£ 7D-f^ V^y- h FGULSifir^SJxSiS^ so 
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out, zom*&mw&&mAtim*}:ty&) in P ut2 

a <tcoffl{c h^vx ^ y is 3 >y— htginSrSfclt, fH0P 
a?#ffiA^aSB4nput2a £ aii^S^ifi^^ P vdd 
H)Ffll;PMOS§!l(/V^ h 7 Vv*** s w p £rg2ltT 
tt«WJ»«^ctllt h7^ ^ y >B >y 

— h tgin^tf) fUjlC-f >'<~*invl£I9:(tT^6o h 7 > 
* 5. vis 3 htgin*3 h7y^^^ s w p 

[0 0 0 8] r(OJ:9^(HlK«j«i:i-5C<i:«cJ:i9, M 
[0 0 0 9] (lH]Kttffi««P«lf^) El 2 4 (Cjotf S L # 

»»^cti2*a^sffl[ r i j ^aMMMticu '<*h 

ctll£ta8Elltel;:u K 7 s w p §riS^f 

NP, A^^*ffl^inputl CD —inputl (k) frbA 

*>t$ti%A*&m*±x%iimm. roj -cfc^>>/7>Km 
[ooioi^ &i<nvti&fflmm*ctukm2<D#tm 

fflW#b*ctl2 ktfMtmtt r i j -?tbZ>*$&%)mfc&fkW 
MOS^ >'<~-*\b\9&2 3 0 0OM«PKftffl«^input2 

- h FGcomffiSr^ 1 W7n-f^ 

8^11 r 0 j ^A^i^nfc^<OSffi$r^ 

[oo i i] tnm<tmzwifc<n&ft&n\<\ mmx&m 

^input2i^Sffi: TOj ^A^UjRJ-t-6o r 7 
h F G^*^-r^ffl^3E»fflA^ 
4tmnput2 a (CrtW»3E«ffl«^input2WA* ^ f^^ic 

ttaa roj *«4te>n6. fiP*>, ^o-^^^^y- 

hFG*«y9>K«ffioi»«c:|fca« roj OA^S!«c<h 

x\ m i ^*tffi»j»«^ctn ^S2 (D^mmmm^ctu 
k<DAX*&m& r i j ^bttJits roj «c^jo#x. 

So ^ 1 ^tt«8*J«lfiB^ctll km 2 <0tttt»j»«-?xtl2 
tdSttSlffl roj ^^F«rB8»HtT^^i¥^o 
[0012] MftHfT^ic, /^h7^^swn^ 

htginl^ig»T^tL, h7^^ s w p^igig 

^«WX»fflA^^- : f-input2atC^»Sfli[ r l j 

FGitt^^E^ii:, 7p-r^^y- h f 



{ooi3] mmic^ wmtmcfflffl%&mi&*input2 
tz&mm r i j -v&>zm®M&z*x.tc®& s m&mn 

input2a \c5-z_btiZtzSb\Z^ A^^ft^^fil Toj 

(ooi5] vimttifizya— hm&frr 

[0 0 16] ifcic, glftHfT^fcfiaA^tt^m^^ 

•9, loft, :7n— i^y— hFG^^Jxfcfc 
>f h FGtfSffi-f >fc'-y>*<DB*lC % &A£ix 

[ooi7] mmmnmf£*ife4km®m xgu 

(4*M 2001-223576^: HimteH«MK?r« 

ttaumni) miar, 2A^^ic^-5H»«i 

SI*. @2 4I^LfcvMOS^y/<-^0K24OO 30 

&B#leJ*g) 5r^i-®-e*>-5o :<02 A^3Cft«r^H»{E] 
2©afeS^><- K7*-7- KS!IhIK-C*> 0 , 1© 
l«3o(OvMOS^^-^(5I8FTE (1) , FT 
E (2) , FTE [3) \Z±oTmf&Zth. 2©BI*1 
0(0 v MO S >f ^<-^@K S T E C i o t»^$tir 

[0 0 18] Z<D2A*&&»I&f%&lB\to2 5 0 0 Id** 
V^T, 2o(DA2?£»te, A^£»ffi8»*inputl 

CD , inputl [2) d^lSSWvMOS'fWW 40 
leJggFTE Cl) , FTE (2) , FTE [3] (07p 
-f ^y^-hFG CD, FG (2) , FG 

C3) % &&Xf2&3<0 vMOS>fW^ ^IhJ&STE 

07P-f^y^-hFG (S) C4tf>H, ll&S 
(DvMOS^y^-^HKFTE (1) , FTE 
(2) , FTE C3) ^||jj:/<^7rBF CD , 

bf C2) . bf C3) izxvmm&xvsLtemj&z 

ft, 2S@(7)vMOS^yA-^(H|^STE^7D-f 
>rVi/y-hFG CS) IC^;tibft5 0 
I0 0 19| fti>\ lSBOvMOS^ w<— *[h]I&F so 



**S8 2 003-179485 



TE (1) . FTE C2) , FTE (3) <b2!fcg<7>v 
MOS^>y<-^[p)SSSTE<t(OrBl^li, STE(07n 
-f^y^hFG CS) «r»]Wffcr5»Jc^TWA 

htgsl, tgs2, tgs3<t^* h7>^**swil, sw 
i2, swi3^f¥A£ft-0>5 0 
[0 0 2 0] £/c, FTE CD , FTE (2) , FT 
E (3) , STEI3^T, #AAttffl«i7P- 

5o STElC:fc^Tli, FTE CD , FTE 

C2) , FTE C3) coB*fi^tbn5afi:7D 

<ia$g;*ftTv>£ 0 ;oMacr, STEOAM 
flg. fip*>, A*ae*£**fc<&»feMt, roj , 

rij . T2J C0 3 0(C^5 0 Z<DAtlVtmzttfc-tZ> 
»*Art**<&ttffl* (A^tttt*) iPfcS. r 

[0021] FTE [1] *«tCJRSi: % FTE CD 
t STEk<Dmzi^ STE07D-f-<y^hF 
G CS) &V)mt1-Zmz±T<DAJ3ii&*<DAjjm^*: 

tgsl^* h7^**swiiastfA£ftT^£ 0 FTE 
C2) , FTE C3) fcol,>Tt>W«-C*>5. STEfC 
*>> FTE (1) , FTE C2) , FTE C3) tmm 

[0022] tnmmizn^ % 1 ottttiM*M!tt?ctii 
7u-r>f^y-hFG cs) t^igE^nyt^h^ 

s w s SrWii£ii:6o HWlc, h7^v>-> 
3^^— htgsl£^Br£ft, H7>^-^swil3ftSff 
i§U ^7tbf CD ^lt, MllE roj t£> 

FG CS) l^x.*>Jx£o A7Jt»t IT!III 

TOj £^.;t£S§'g\ ±T(OA*^teIl Toj 

llirm2^<gWP^^ctl2<b(C^Sfi r 1 j ^^.^ 

[0 0 2 3] 9:^. ^IS!U^^ti[tCj:oTfi£*(OBa»d 5 
n$i*im-?*>ZZk*:XOR (Exclusive-OR ) trU^ 
i-5»^$rWlc|i^. tft^-T5o FTE CD . FTE 

C2) , FTE (3) (DVZ^mi*. *^A^^fB*0 
<Offt'&^ l<Df&)& % 2<n#l'&<D2i<D t#^||C0l/>i"tt 
^-**a«T#S<t 5lCKjrCt* 0 FTE (1), 
FTE C2) , FTE (3) lC*5l>T. tOffl{k^tC»J» 
LTteSiS TOj ^^x^»^IC/Jn^V^cdL# 
^fi^riB^-C*^, ifi?^»S« r i j 

[0 0 2 4] FTE CD cOLtt^^LT, A*>#flB 



#0£9*:#< i *iMx£tHtt&S$KU FTE C2) 
COL#t>M<t It, A^#f®#l <fc *)/h£< 0 
lWfi£>8tRU FTE [3] <D L# l,M6l<t LT, A7J# 
ffi*2«fc*)*#tH!£i»IR-r6. rcOB^ FTE [1) 

r 1 J . TOj . TOJ "C£)*K FTE (2) c^a^cD 
M{£»*, A*ttffl»0, 1, 2(C*fLT r i j , 
ro j , r 0 J T?*>«9, FTE [3) <n&j](Dfamm 

AJjftm&o, i, 2ic*fL-crij, rij, 
rij -?&5 0 io 

(0 0 2 5] AMffiWO, 1, 2 0**0»£\ S 

TE05o(OA^t, mac r 1 j -c£>$a»^-<o& 

ft, £-*3, .2, 3t/j;5o .STE(DaiMttA^# 

2\ctt^xmt>m* roj , nj , roj tte*). x 

t^I^oFTE, A*«*»^0-e*>tblf FTE 
CD, AMliWlT^tlllFTE (2) , A^# 

ffiSc^2-e^tt^FTE [3] ko^-c. #offlft:B#icftiij 

[0 0 2 6] ±aiLfcXOROH^J-e^^'5«t 9 (C x 
0 2 5 IZtf Lit 2 A^^»^B8»0K 2 5 0 0 <fctt 
tf, FTE CD, FTE C2), FTE C 3 ) , ST 
E(D7D-f>f^y-hFG Cl] , FG (2) , F 

g o) , fg ts) &V)mt-rz>inmizfflmm&m& 

^input2 Cl] -input2 C3) KA^ £;h,TV>5fl*j&7* 

[0 0 2 7] jfiU AND, OR, N A 30 

ND, NOR. XOR, XNOR, 0, 1 M»lcft^£ 
tlZ£?lC^ M^ilE^A^ttffiftiCjioT^^tb^tt 
3£B8«re*>^ S!»:^tii:ic:Aix«lx.TtB8»cfi[^^Fa! 

[0 0 2 8] 

2 4lC/T^?tl^vMOS^>'^ ^[e]0g2 4 0 0td*>V> 
T\ 0K^ffi^^i-6/i:d6^^g|/j:2o(DS3Bti % -f 
^^^>^p-^>r h FG^co«ffif(D&A<!:&A 40 

£ix6*-< ^T*><5'<* h7>^^ s wn£Jftf1M- 

[0 0 2 9] L^L*^SP>, h7^^^ swn(i 
*K«Bffl»**ctl2aSMtt TOj ^7>Kttt"C*>o 

v FG(c(*^$nrv^s«w*»ia^as^-r5o * 

LT, r^fbliU^^ttSrte^ttlcaC^i. flP*>, ft so 
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W^nSttftfiflHBttTfcO, LfttHifc**ttt**> 
6 0 LS^iWiMlivMO S-< ! N V<7)& 

[0 0 3 0] (BBft«K«g?¥1flA?r<|gft«g]KomH^) 
13 2 5«C^Sttfc2A**«CFr*Ba*H»2 5 0 0l:fc 
^T, K9$tL5HK«RIIBl^ tOfflftWcFTE 

CD , FTE (2) , FTE [3] ICA* 

2e<k;4:jBw-r 0 z<ntiito\z, 2A>jaE«c^rSBB»(5]B2 

[0 0 3 1 J *IBWiroJ: 5*RB*W»i-*fca&lc 
*S*Lfcfceo-C, ^o@W^-r^i:r>5rt, Lftt*ttfc 

o^iitt^XLftiHiLft^x-T-i&iHK ::o«r^L#^ 

L ft lr L ft v *flHFH]K* Jfl v ^MitlfiJt *ttB* 
[0 0 3 2] 

ztztbic s **w<z>^xLftvMiLftv**-?-igtt«\ & 

Lftv^««r»JIHi-r-5»J«i««:«retBrr«5 i£i±0>MMi 

mm) t lt, HW*«ffl«^^b»j»ac«c*A^L 

(lury/) , A^j^«:ffiiiS^f>A^^«:^A^ 

[0033] &mnt*®mn. mm&mm*)4zt>tut 

j^^Wo L#^*^SrvMOS^y/<-^<tt 
A*«*<Otttt»»C»-r* vMOS^ 

<o»m&&tofc<Dwmj& (ml ft v Hi) ^ftwftix 

[0 0 3 4] *»MO«T3CLftV>ffl[Lft^*^Ii] 
Kit. ±GKnjCttBIKlc«it6«R«(MSo--NI«: 



^■tWiittllBt-rs (*3^r^: U#l^««»J(i 10 
IB) o 

[00 3 5] »R«ffc$*tt, S20^yfW$ 

[0036] ^xnosaKMittiHiaprsiUiiBi 

^fflL^Sf^lHjgg^ *OJBl^J|SkOA;&»BWB» 

£ O pT2f U # v L t V >*^|s]KOSg l k tf> A^S! 
l-*kOA***ffl*^t*iBJc««L. lSKD^ 

(#9»8) o 

[0 0 3 7] ^^OpTXL#^tlL#v>*f-0K(c:*D 
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7 > v?X * t d (DM 1 <7>m##)& h7>'^^t lit^ 
[0 0 3 8] 

^^£cOff^<7)tfc^lcA6mJK, »R«f*:^y*5<fcl* 
MF I SM«»j»*h7V^^^(CO^TIft^-^5o % 
ft, DRAM, SRAM, 77s/Va>^!), &RSffc 
>-ey (FeRAM) ft2f#«FftHI*£tlTt**. DR 

[0 0 3 9] 5tRa^^ *yit P Z T (P b 

(ZrxTii. x ) O3 ) ^SBT (SbBizTazO 

tDRAMttS(Oa«T»wnfi-Cfc* 0 Mid, am®*;* 

Dt^^^ttt6v\ Hilt Sil^^Dd 
3IRt(Wtl 0 0W-^^l 0 1 £tt#*>»T-l 

0 2 tcowicii^oWEv^Siaistt, m*i 02& 

[0040] ®2li, «^101, 1 0 2WtC«JEEV*5 

5o ®2 4 3 OVc«tn:ajE^^L, Qrtt»«5>ttJcJ: 
5«^*$r^L-CV^5o «fl0 1«^10 2^fffl 
^ttJEdSO-e^o'Cb, WfCttQr^So 2tt* 

[0 04 1] [MFM I Sat#»*h7>^^) » 

mnft**VKttLmzftz&wsnt*®mkLxn, pt 

^ft**n5A«»B*fc»i % IrO? ^SrRuOs 
(SRO) lCft*£fr*Rttttt««lC, 

tint- (MFS) 1,^ 

«/»R«*/l6**/->y 3^ (MF 1 s) SL 

/&mn&/4tm/m*#/^ v=> (mfmi s> a 
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[0042] o 3 \* % -xttts mmw> 11-17703 

05 h7>^^3 0 Onftm&itttWVMfS.ZtlZV' 
-hKM3 0 lCO±jj<D&m (£fctePoly-Si) 
#8^3 0 21C1MFM I S^O»RfBf*§ft3 0 3 SrSJiJ 

[ o o 4 3 j (g 4 xme mm 2000-3492 

51^: M^^ftltl/^MFM I S^CO 10 

XhZ 0 roieJKfi, Si^8»Mh7^^4 

0 OCOA^y— h4 0 1 \Z S MFM I sm<Ofoffimfr® 
140 2cD-#cD^£^fi;{#gS4 0 3(D—X<M& 

I*. AXf- h 4 0 1 JC^K«*^S4 0 2 ki$mn.t* 

S14 0 3 ^&JiJ^&f££*XT^^ 
[0 044] El 5 Xitt 7 2000-1383 
51^: 34»«*^»l8tt> ^y<t ^Olft^ttJ ifc) 
CK^nt^SMFM I S®0»R«f#£ft*J$ott 20 

^^^^mif^m h 7 ^501 (DAflf— h 5 0 

2(C, ^SOTI^LV^MFMI SlOiiiM 
15 0 3<I:504^ «rtt9UI^!ftR L/c«ig£*rr * 0 
[0 0 4 5] »Rt*Si«rWt5 3o^MFM 

1 SM«#a*h7^^^0(siK«jS^L^^ ft 

T^V^»Rtft§l«:St5MFM I S»IJMMIt h 30 

Mh7>^^6 0 1(DAM-h^ 

6 0 1 irMFM I S®<Dft&«f#£*6 0 3 t 4ri«JWc 

h 6 0 2K:&lfcu ftKtttt«*6 0 1 <ntt&<Dmi-t 

[0046] (nifecD^fB 1 : ®mm&At)mm.ftto& 

3*S h7>^^ 7 0 oic^-a*. h^:^ 

**7 0 lcoy-h««7 0 2lC, A^SCftffl^T-inpu 
tl (1) -inputl (k) *?Sm«f#g*7 0 3i -7 0 
3 k L, »J»3e*ffl«S^input2 [ 1 ) -in 

put2 Cm) «rb#V>(lr-^^!5lK7 0 4i —704 

[0 0 4 7] L#V>ttT f -^«»lHli8 7 0 4i tt, tttf 
t*«t7 0 5i ^:MFMIS$oaRt»$t7 0 6 so 
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1 k<r>mmmm&b $n, *w#«7 0 5i 
#^»=F-as*j|L8MR h 7 7 0 1 oy- hm«7 
0 2icmm^tixi6^ , »Rt#S47 0 5i (om^<o 

^f«Wi7 0 6i <a-*^»a*(C«tt£ix, 
3*Rfttt:Sfi;7 0 6 1 <oltefi<nj&*tim'M&&mm*in 
put2 (1] lc»|«*ix-c^6o <to^L#t*ttf*-*««r 

[0 0 4 8] d <0*«3tt^A^af«J|Lja* h7>^^ 
7 0 0-Cli, SUfy/tU, inpu 
t2 (1) -input2 Cm] frbfflm&&& Af) U 
ry7'Hr, A^&JfliSS^inputl CD -inputl 

»J»3e»ffl« J F-input2 CD -input2 Cm) (CA^^iX 

^^^/^irOPfl-C, M^*»ffldS^input2 CD -inpu 
t2 Cm) lwA**ix-Ct^«iJ«iae**»0*-5 J: 

[004 9] L#VMIf-^^[5]K7 0 4i -704 
mJC&^T, ^tMt7 0 6i-7 0 6mll #]#p 

ftt>> a«»«<ofe«>jc:««r*4:(S«p-t-5 0 etui* 
*K tffa*h7^^ 7 0 1(0^- hm<l7 0 2iC 

0 2 -b<E>«flfMB#aSfT *>*L, y- h«« 7 0 2 (Offlft 
A***wtttM* (A*l£»:o#figa) K*t 
-f £>m#2yP: h 7 * 7 o i.<o*^/*yW\ife<nm 
(h7y^^L#v^t) as»«r*ft*. 

Mh7>^^ 7 0 1 0^7^^ LtvMKte, m 
#Pgf*ffl*8T-input2 CD -input2 Cm) — <DMm&& 

[0050] cshkojkhb 2 : *«s-&a;*js«#s»* 

h 7 si>* * &m\<^ti v MO S 4 ^-^@80S** 
*S) El8^|g7^L^J:fe^A^M«#^*h^V 
v*** 7 0 0&m^1t vMOS^f^- ^lelK^^W 
*$:^-riH3K«fSia-T?*>^) 0 :OvMOS-f>^ ^IhI 
SS8 0 0^*5l>T»i, vM0S^^^INVO7D 
-f^^y-hFGl:, A^3E»ffl6a^-inputl CD 
-inputl Ck) $r«jR«(*:^*Ci -Ck^Ug^ 

»JfflJ^«Cffl*^input2 CD -input2 Cm) 
^ttf-^ft»@BHLDi -HLDm^U^L 

[00 5 1] -<7}vMOS-f ^Ih3K8 0 OTIS, 

8Uf7^LT, »J«l«!«kffl»^input2 CD -in 
put2 Cm) ^«>IW«WE**A*L, SS2^x^rirL 
T, A*>a:«cffl«l-?- input 1 CD -inputl (k) fab A 

*a:**A2>-*-5o -eit, *3xf-v^Lt, #]» 



13 

^»/8*8T-input2 (1) -input2 Cm) (CA*>£ixT^ 

yzft<Dm^. . WWSESffliB^inputZ CD -input2 
Cm} lcA*SnTV^»J»**«r*0*aj:5«cLr 

[0 0 5 2] LS^^tt^-^iSWlHlBHLDi -HLD 

tah,, 7d- r>f i/??— HFG08t»$D, A* 
Kft^Kffift <A***W>tt«») iCtfi"* vMOS-f 
>v<-* I NV<Dtt^«SttfEatt*£ OSLSl^tt) 
aSfiM$$tL£ 0 -^)v MO S 4 I NVWJkI L 

»J»£»ffl«&^input2 Cl] -input2 Cm] 

[0 0 5 3] CHJSO^fB3 : yf-«rft5M« 
^I«#Mh7^7^) EB 9 14*^ >^^*Ti- 20 
5*ft*£^A;>^®l^»£: h7^^ <O[«]8e0-C£> 
So H7*^Sn^:lsIB7 0 0 £I*L#VMS^— 
@8904i -9 0 4mOWft/j:otV^ o 
«f f -^«»ia»9 0 4i «rft*LXHMH-t-6i:, flf» 

9 o 5 1 t ammft** 9 o 6 1 t &mm$m 

SftTV^3;£ttra ^l#$f9 0 6i O 

PlSfPa, P bni::(D^p a , p bfflfriBiiSfc: 

YZMWrt 5*1 O^-Y 0 8i ^g^^Htfe^ 

fM»£»/BA*^input2 Cl) ^Re#$f 9 06 

i O^P b tOffllC»2^-Y y^9 0 7i *'&R£ 30 

Kt>Mlt4>*ta2: £*xTV>* 0 

[0 0 5 4] :^I8^IIIStMh7X^^ 
9 0 0-Clt, Sl^fy^L^ *lWyf90 
8i -9 0 8ml:S»rftlBi-L, $2W^yf 907 
i -9 0 7m^iI«jBlct6 e S|2^f5'^ir, 
fflWm&mf®*inp\ix2 (l) -input2 Cm) A^&MM 
**AAU A^^*ffl«S^inputl [1] —inputl 

Ck) **feA**»«rA*i-«. *3^^y^tLT. 
IB2<D;*-< 9 0 7i -9 0 7m*a»rU fSlOX 4 o 
-<7f908i -9 0 8m^*attfl8{^-5o 

[00 5 5] L*VHtt^-*fltttHK9 04i -904 
mlC*>l>-C, &RtH*;23*9 0 6 i - 9 0 6mli, g?2 
O^^fyf 9 0 7i -9 0 7m#&&r£*t,*:&t>, 
;b^W#P£*JIIA*i8*-input2 (1) -input2 Cm) 
e.O&R«#§ft 9 0 6 i - 9 0 6 affltfPK #7>S& 

J: g % tMIh7y^^90l(oy-ht« 

h«S9 0 2 '±0««IHE5}4Sf7*>ft. Y— h««9 0 so 
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2*>mffias**<K A***<Otttt* <A*j*»*>tttt 

ft) (c^-r^n;^^^: k 7 9 o i co^-v/jj-^ 

w^flMWb* h7>^** 90 lO^^^^^Lt^ 
Ktt, »J»**tf«^input2 Cl) -input2 Cm) ~*<0 

[0 0 5 6] CHffi(7)^jg4 : yf^tt-SSig 

mi o\*m9iZ7jkLizm 

#i-*S«*<&A*S!«#«i* h7^^ 9 0 0£J8 
v MO S -f >^<— ^laIISo**«««r^i-lHlB«fiK 
0"?£>5 O :(OvMOS-f^- ^Is38Sl 0 0 OlcjSl^ 
Til, vMOS^^-^INV(07n- 7 ^^- 
hFGIC, A^^^iS^inputl (1) -inputl Ck] 

^ ^input2 «r L # V >It- * »fif EJK H LD^U X 
-&LT^£ 0 LftV^Y—^fltttlBllftHLD 

fc*5V*T, 3ffit#ttcp^pi, P2rai;:o 

SW 1 *r»KL-C*5 19 , ftJ«£#/BA^ag^input2 
Cl) tSMtWiCpioWP 1 ^caffflK^tf)* 

4 ^^SW2$rgi^U-CV>5o 
[0 0 5 7] 4»» HlOC*5V^t, vMOS-f^- 

fetrfir-r o £0>«|-Cf*. ^^IpJK^ tTp^*;u 
t^Mh?^^^ (PMOSFET) Qlinft 
^a#Mh7X^7^ (NMOSFET) Q2&ft> 

(a); (b).«12 (a), ( b ) fcl«-J-J: ? fcfnj 

[0 0 5 8] 011 (a) It nft^t^Mh7 

011 (b) tt, pf-v^;H#Mh7 
>^^Q i teAW* ^tr-*v*5rf-z i *&8fcL*: 

«fifc-C£>* 0 012 (a) (i, n^^^yw«^«l*h7 
^^Q2l:ftWytr-yy^z i Jcft^TfittR 
9, 12 (b) 14, n*-Y*/Mt* 

h 7 y v?^^ Q 2 i:A»>r y t^-y y ^ z i 
Tpft^HlfMF7.y^^Qi £&8KL*:*f£ 
"C^S. 012 (b) t*5^T, p^**/W*#SM!h 
7^^Q1 tnfirWt#Mh7V^^Q2 
i:4rAH*^TfcJ:^ 0 ro)J:}4BBil«iLtt, 
0 i oic^ifcvMOS>ry/<-^(H]|g i nv^pi« 
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[0 0 5 9] (UMWKJg) (Hi 9 ic^Lfc v MO S*f V 
^IhIK 1 0 0 0lC*H*t\ ^^yf SW2^»^ 

[0 0 6 0) *i\ A^3E»ffl^inputl (1) -inpu 
tl Ck) Offitt^rjillcVi . V 2 , • ■ - Vkt 
U ^W^^^inputZCOHte^Vfel , $&*P 2<D 
mft£Vfe2 £ 7d-t h FGOfffi^ 10 
Vfgir-T^o -t LT, A^3Cft^ia^inputl [1] -in 
putl Ck) £ 7d- h FGk<Dm<D®&<n 
ffi£J|g«CCi , Cz . • • • CkttSo *ft. *£ 
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^^Ql *5<tU ! Q2cO«.«8^i:<nfSjo^«:ffl[^^i:-cc 
mos ^t"^,, Cmos HZC i =Ci +C2 + • • 

• • +C klcJt^T##lc/h£ zco 
iROVgmcmos i*7v—v- 4 VPQtVy>Y 

I 0 0 6 1 J m 1 3 fi, MftttftSftC p CD-^oigg-?- 

cOffi/E (Vfel -Vfe2 ) <t <0 BMR 4: *"TEI * 

#9J«fc!K tM*«»lCvO«^P2«ll:tQfe 
<a««f*a*Rfi3ft3. ttoT, ^MMiC vie Bf| 

[0 0 6 2] 
[*1] 

'f*2) + (Vfel-V f9 )} .... (1) 



[0 0 6 3] 7P-f^y^-hFG(DMi [0 06 4] 

##lC^g-f£o fflftBI«MK« 7D-f^^-hFG [&2] 

^Wfflm^Sti 0T*5tt«. 20 
fc 

E^(^-^) + ft.(v>,«v> e2 ) + c ma ,.v>, = o 



[006 5)^(2) I:, XCi» Cmos OB^fcjg 

y _ Cv ■ Vf*2 + E*=t Oi • V< 



[0 0 6 6] 
[»3] 



1006 7) S (1) tit (3) t Qfet (Vfe 30 [006 8] 



(2) 



(3) 



1 -Vfe2 ) iKOM&kttV&UcteZ,. 



[»4] 



0 '---^^ (, ''''-^' + ^fc(^5«-|:««) 



(4) 



[0 0 6 9] 4\ «S8S«ffi& VddU ?y > K«ffi£ 0 t 
t5o ^rcOA^^»cffi^inputl«Cot>-CV i =0, 
Vfel =0VhZ®&* (I) fcU ^TOA****! 40 
ftg^ inputUCOtN-CV i = 0, Vfel = Vddt**> 
£ (II) £U £T<DAa«ttJfl«*inputlfcoi*TV 

i = Vdd, Vfel = 0T*>£»£* (III ) 
^A^ttJE^inputlKo^TV i = Vdd, Vfel = 

vddvhzm&z (iv) t-tZo 

100 7 01 Ell 3 IC^T, Wifico ( I ) t (III ) 
BtjS&iiD, <$#dS-C v £Ci / (C v 
+ £Ci) (II) co^tt, 

t^f!l >^^-^t#S*il<tcoBB«"Cia 1 3OA0 
^4rX^<t-f5w<t^^fig-C^)6o (IV) <E>*<& so 



tt % (II) ^(^«l-B0^«rSf^<b-t-'5^ t^-c^^ o 

wie (in <t (iv) b<Dm&&2i<nv)m&mk-tz> 0 

[0 0 7 1 ] (L#V>«[C0tft»*ft] ±5zl!Lfc^Wtt9:3£ 
<7>&M, 19 1 0<O*>< s/f SW2^I»rtt)l6(: U 
yfSWl«r«a«ttm. rniej;^ iS^P l t" 
»^P 2 tttlB]«tttC*D, (Vfel -Vfe2 ) = 0 t 

A 1 ^i:WU B 0*t**>o^^liB l^^C^tr-r 
5o wCQ&ftMe^oT, All BUt#^«§»i 

[0072] &mmi*®mcp<nm*p hcqai 

li^ Qbi <Dmmmt>mthZ>*Z. *R«f#$*C vco«8^ 
P 2JC*iiS!«ttc0^tt?W*^^n6o HI 4 1*. HI 0 



(10) 
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ffi«S^inputl (1] — inputl Ck] Ic A;*) £ ix-S^tt V 

7c, El 1 4 ^OCsum teX C i ^itSfeU Vdd/ 2 12m 
fflWtfcff) (1X2) (OWttSrSft-rS. 
10 0 7 3] 7P-T^y^-hFG/»^^ci^ % 

^>iivMOS-fy^-^ I NV^rMt-Spft^ 



»7# = 
v ft = 



'011m 



Eti c« : Vi 



[00 7 5] it (5) h*, (6) Vdd/2<to£/£ 
(DLC i ■ V i J6«tt#* ttA <b an 5* (5) 

01 0OvMOS>fy/W I NV(iftIS6$rigr 

(6) M4Lt^5»^tt, ArtSMto 

*TaB £&;t/c&3\ ilO^vMOS-f^-^IN 

[0 0 7 6] &mm&b LTOftf^Sr^flifct* 5 

00vM0S>O/^^I5J8l 0 0 0tC:fcl>T. 
A^3E»ffi«S^inputl Cl] '-inputl (k) t7n-r 

5 e L^^*Ttc*5V>rA^3C»ofi^.$r^t<-r5w 

XVtmm* (k + l) <®t**>0, #W»ft£irfC<>;£: 

[0 0 7 7] ^#B8»-C*V>l631BB*«r*^-t--5fci6fc 

1 



18 



— r-f httVfg^Vdd/2^ICvMOS^ 
I NVoa^«te3iSVdd/2«c*-5 4:fiSLr 

**it^*»£\ **cvicfcism;fl(r«*5«»six5fc 

[00 7 4] 



[*5] 

Q/ti 

Qswn 

Qbi 



(5) 



(6) 



20 



30 



12, #A*X*OS**: % Xi»8 (*0J-*, JSfflS, 
£3fMI£. =. a. — a >M OS(c«t5 SSBiftlsIK^)— K 

7) 2000¥) iCTjk&fiZAt)^? h /W&WlJjm* 
affli-^w^tci^HS.pTffi-CfcSo 09* LT, (1£ 
i ^k) tf>g&i ico^T, iSI^AMSTOft 

[0 0 7 8] *llffio^fiT-*ifB!Wb<?5rc^(c, ^#§5 
ftafltefCo^TKH*^*. Hl5(t vMOS>f> 

x-o^-hSffii0B8#^*"rH-C*>6 0 (v 
i/Vdd) =XitU ZXi=Xi + Xz + • • • • 
+ Xk=Z, Vfg=Vdd=Ufgi:^^ 0 X i liA^^S 

iff- bntiLtW&o *1t. Qm= (k • C • Vdd) = 
Uai , Qbi = (k - C • Vdd) = Ubi k-f% 0 
* (5) k*. (6) *ttR3tlcSHE.S*X*. 

[0 0 7 9] 

[»6] - 



k 
1 



Z + 



Uai 
Ubi 



(7) 



(8) 



[o o 8 oj &*<D*,t (1/2) t<r>#£.<ozmm 

I*, Za . Zb »Cj:oT*$K.5. {S»C, KZa <2 
-?*>9. 3<Zb <4tfe5itJi > vMOS^V/< 

0 0 0 ttXfiftm&tf 1 i: 2 twfUK 
li. 3 t 4 £<7>mcDAr*,ib7J»-;*«cLt^iI£«roJ; 9 

C00 8 1 J mti&nmiSS : L#V>«WSIS^i*i L 



50 



m 11611, @SSffi[*«*&-t-5Sa^Srf=tA0LfcvM 

?[5]gg 1 6 0 0140 1 OIC^Lfc v MOS-<V/<- 
flalKl 000i|SJ«»C. A^gfcffl&a^inputl [1). 
~inputl (k) &J»3e«fflaS^-input2«r#<b. 



(11) 
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IhJK l 0 0 0 4: »ft*jfl»4 % H*««ttc»«*ixfciB*- 
w^lcfc*. A(*Wicii % ttflUtttVddtdft 
ttSftfcfl^FPvdd ^7VK«ttlc**4JxfciB 
^Pgnd **T*-6 0 @Sffitti:ltMlfi^7>K 

[0 08 2) ttflOLfc^Pvdd , Pgnd <D&)%: 

&mW-fZ>o M 1 7 H 13 1 6 (7)IUK 1 6 0 0 fC*5lt5 



20 



V f9 - ^ 

* ~ C' 



Vdd=Ufg<tcoB8^«r^-tl2l-cfcio Ell6««*Pvd 
d £ 7d— t 1 ^ h FG tcoFflOSS<S$rCvdd 

<tL. Jffi^F-Pgnd t7D-f-f >^-hi©fflFG» 
SSfH&Cgnd ir-T5. ;««f, C* sum = k • C + C 
vdd +Cgnd t-TZk. mfccD* (5) tH: (6) iris) 

csSta, o) tsc do) 

[0 0 8 31 
1*7] 



' (9) 



(1 0) 



[oo84iao) ,s<6) znmntinzx^xm. [ooss] 



• (11) 

• (12) 



[0086] xxvtfm. z <ryfem-m& tmc 

"?£>9, Uvdd = (Cvdd /C sum ) -C£>9, U' ai 
= Qai = (Vdd • C* sum ) % U* bi = Qbi = (Vdd • 
C sum ) -C^>5o Cvdd It « (11) W (12) 
tOC sum t (Udd + U* ai ) $.tzl* (Udd + 
U' bi) IC^L, — Cgnd l*C sum irU' ai * 
fcttU' bi ic*^-f5 0 »B2ooSMtt, Hi 7* 30 
(O&miine A £ fcttlineB t U fgtt £ 

as^fctf^s^K^o-c* uf g =i/2i^(oz 

L#VHSZ' a £fcflZ' B £rffiR<DZ(DfS 

[0 0 8 7 J CL^V^^-^^fHlKolHJKWfife) © 
18 11 0 1 e^WL^V^^^KHLD^ 

Gl^TG 2 £Tff #*M:fc[H]&«j*-C;fcS 0 iSHPctl3 40 
12 h 7>x * yi/a>y— hTG 1 tTG 2 k<D&1&$. 

tik*ctnfrhXt) £ nrtifS^te-f >v<— 9 ©Kinv2(C «t 
otlftI5fi$ti6o «S^-ctl3^e>A^$H5<I^«fe 

' atf ri j -c*>a», h7^v^> 3 yy-hTG2 

te&J&ttlfi-Cfc 9 , h7^;r>3 h T G 1 12 

$ visa hTG 2tm&T&ft. h7^^ 

•7-> 3 >y-hTGl^»«$^ **S#*i::J:2>*W 
•a s 3*R«tt*«C p lc«»Sti6 0 so 



[0088] mm<omm 6 ) HJS^ffi e tit aa£ 

"MBfcltttO L # V ^4t<7> P> l ocp L £ V Hfc**« 

ffl[<0*^P> lo<7>L#^ffi*&tRLT^fc 0 - rtUCtt . 
U 6 -m, 19:£^*L£^o»£2 J: 

[008 9] @19li, ttK0R£TOttL*v*tt0>ifi 
Z<D vMOS^^<- ^(Hltel 9 0 Of*, @16(OvM 

4-, 01 9(0@Bl 9 0 OtlCt#V^fflf-^^|HlK 

Di -HLDmK{fc#£n*2o<0«ffi*Q' ai SO? 
Q f bi ^t(OL*^fif-^»»@ISHLDi -HL 

m<DmmmmtLx, (m-Q* B t) ^&..(m.-- 

Q f ai)"*-CG> (m+1) ii 9 otttt?lff*Sr(ft»-f 6- 
[0 0 9 0] 13 2 OH 131 9(7D vMO S^O'*— ^0 

Ki 9 0 0jc^tt5A^^«B«:z<t«.^t:7P-x-<^ 
h«utUfgi:CDBfl^^*-rig-C*>6o H2 0^<D 
line Cm] (m • Q' ai ) <D»^OUfgi: 

Z(OB8{R4r*Ur^f9 , line Cm-1) H> ( (m- 
1) • Q' ai +Q\ n) «r«L, line Cm-2] tlSJ« 



(12) 
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22 



-C*>»K line C 2 ] 12 ( 2 ■ Q ' ai + (m- 2 ) • Q* 
bi ) Sr^LTioO, lihe [1} % line (0) 

10 0 9 1 ] ^CO^F, line (m) , line (m — 1 ) „ li 
ne (m-2 3 , • • - % line (2] % line [13 , line 
(0] (30**1*, Ufg= (1/2) t *<D&& 

<Dzmmte&+ % z. N z-i , z-2 , • • - % z 
2 „ Zi . zo £#5. wtv^coffico^ir^siMcfi^ 
«5r<b/^< % *)58ftZ Z + l t ©I8|w»c45«r, 
vMOS^y/<-^|ojKi 9 0 0l*tt£nrfiB*L#v*|t 10 
£ (m + 1) ii^W-T^o ' 
100 9 2] §19(D^yfSW2i -SW2 

m &tftfftVtl& -e*>9, ^^yf SWli -SWlm^S 
K«ffiT*SW»{k«Flc»J«l2Elk^^input2 (13 - 
input2 Cm] ^-CcOmfflcD^^bA^^n^m^J-i^ 
CT, (m+1), «<Z>RSnrtB* LtV^cD^^P, lo 
OL*v^ttdSiB«SJx x Myf SW2i -SW2m^ 
*WMfcliB"C*>9. ^yfSWli -SWlm^M 

i^t^J^ $ }T<5 0 20 

{00 9 3] (JttkOJMft 7 : HftflMBIHIfiK »T«»k«. 

fcttSo 2 A*£&#**I1S#£II9& TO&BmtMMHB 
AirmKflHglK (2A^£#*r£M»:[Ei*&) 

-r®-?fcs 0 ro2 a^^»pt^misipik2 i o o(2. 

A^^«cffi«S^-inputl (1] <t inputl (2) *r«rt> % 13 
1 6C/Tt/tvMOS^y/W0Kl 6 00 £f^£[5] 
BM^ft^FTE [1] , FTE C2] , FTE 
(3) Zfth. FTE (1] , FTE [2) , FTE 30 

C3) izv)mtmzAt)£tiz>mw&&m<om*t lt 

input2 (1) , input2 [2) , input2 [3] F 
TE [1) , FTE [2) , FTE [3] 
^tt^-^ft»@|gHLDi , HLD2 t HLD3 

[0 0 9 4] ^ vMOS^^W@82 100(i 
FTE (1) p FTE (23 , FTE (3) <Z>»BMc/< 

(1] , BF [2) , BF (3) £fir 
o e /^77r@8BF [1] . BF [23 , BF (3) 40 
lC«fcoT, FTE (13 , FTE [23., FTE (33 

iB^inputl (1) , inputl (2) tCol>Tte, T7n — =r 

^^-hFG (s) t z&*<nm\cmte 

B*IBM»0I8DEL (13 , DEL (2 3 £#0 0 
[0 0 9 5] illi^W^J«IEE]KDEL (1) r DEL 
(23 «rtt6^tl:J:ot, A^£»ffl«B?-inputl 
(1) . inputl (23 ^b^D-f^y^y-hFG 
(S3 ££**a^r*tt^fcA^£HS<f^<h, FTE 
(1) . FTE (23 , FTE (33 '< y 7 r -018 so 



BF (1] , BF (2 3 , BF (3 3 k^X^u^^ 

^^y-hFG (S3 t**tt^-rs»^icA**n 

10 0 9 6] inputl (13 , inputl (23 Ji^^AM 
Si: FTE (13 , FTE (23 , FTE (3) frh<D 

ttiJim^ktf. 7P-f^y^-^FG (S3 l^&ffi 

-f^^-hFG (S3 ^©iCIi, 37o-^,<> 
^-hFG (S3 ^y-h^f5vMOS-<W< 
-^INV (S3 ri 5 *>9, wWvMOS^W<-^I5]iS 
INV (S3 OdU^Ji, ^<y77-(a]KBF 

(S3 SrS-tm^snSp 

[0 0 9 7] mm FTE ( 1 ) , FTE (23 , F 
TE (33 K*5^T, L#VMK^— ^ftttleUSttHLD 

1 -HLDmtt*lCtt«LfcaJBRJl*»lcJ:oT, 

Q * ai £ Q ' bi i:cov>-fn^-^r<om^ffi^^:^ntc 

^«B8ofc^@Bidct*iSfepJ;ot, fte 
(13 *>L#vMIMU A*ttl»*Zdsz<oo«i* x * 
fcht0<z< KO««wv^ix^-**c«***t, FT 

E (23 OLt^tlt 0<Z<1, £fcWt. 1<Z< 

2 0V^-rta / ^-^^{cR3t$iX > FTE (3) (Ol 

1<Z<2, Z > 2 Ol^i* *LJ*>— j? 

[0 0 9 8] FTE (13 , FTE (23 , FT 

E (33 KJbM^T, A^gc/fl^inputl (13 , inpu 
tl (23 i:7D-f^W-hFG (13 , FG 

(23 , fg (33 k<om<Dftmmft®m<D®*m*K 

IMC^T^L< % 7D^f^y/y-^FG 

(S3 ^m^^^T^^s-RaflcsM^ftflits: 

[00 9 9] 12211 02 1 lZ7fk^1t2AJ]&&*J& 
BRBB2 1 0 0*»aE3fiLfeAffl»*^SCb*v^||[ 
L#v^^0K^$r*-r(a-C*>5o S2 2<7?Bjgf 
iSLtV^^lHjISFTE (13 , FTE (23 > FTE 

(33 ^T^tfJ^^cDlHlK-Cfe^^-r^o HP^, A 

ttttM roj /h$^»^li»affl r 1 j *di*-r 
60 A^SI&^^-r5S^»:^fWWko^*(c 
1 k L^ 0 

[O1OOJ 0 2.2COFTE ( 1 ) t2M^S!»ffl^in 
P ut2 (13 frhAt>£tlZ>m^\C£r>X, -0. 5*fc 
12+ 0. 50^f^-*OLtV^lrlMW*C#, 
FTE (23 »i«iJ«l*«fflfi»^input2 (23 frhAfitS 
H6fS^-(Ci:or, 0. 5*/ttt+l. S^^fti^- 
^coL#^«[5ri»^^Tf , FTE (33 KMHSBc 
ffl^input2 (33 ^bA^^hiflflCiot, 1. 
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STEOL^^filni2. 5i;:5a:££nTV>So 
[0101] tfe, FTE (1), FTE C2), FT 
E (3) OLJi^U, «JJW«^B*ICWJW3E»ffl«a 
T-input2 [1] , input2 [23 , input2 [3) T^^fjfeS 

ffi r i j ^A**ttfc»^(c*t^fl[d5, ^Sffi roj 

# A*> £ ix /c®^ (c/Jn $ v Nffi^atR * jft 6 o 
[0102]^, FTE [1), FTE [23, FTE 
(3] <DL£Wg£LT, &*0. 5, 0. 5, 2. 5 
*WlR**Snfci:t5. AMlB«0i:»Lt, FT 10 
E (13 , FTE [2], FTE [3] OttJ^teSSUffi 

rij , r i j , nj -c*>*>, steoa^^i 
«3-e^o, fcU2H4ttJ®ffi roj taa. A*#f®#i 

lC**LT, FTE [1) , FTE [2) . FTE (3) 

^W^ii^S® roj , roj , r 1 j -cfco. ste 
^A^oa»«ttt2-Cfe0, tB^liS&it r i j fcft 
5 0 Art#«*2lC*fL-C\ FTE [1) , FTE 

C2) , fte (3) naMtmm* roj , roj , 
ttttStt roj 20 

[0103] Z<D£ i \C S M0PXftffldB J Finput2 
CD, input2 [23 , input2 [3] ^e>A*-f5lt# 

£&3iferij, roj , rij <t-f sr iicjioT. 

XOR (Exclusive-OR) ^TUSH'S d t S„ 1tfJi2 

tl§M*tC, »J»3C»ffi«^input2 [1] . input2 

(23 , input2 [3 3 ^e>A^-*-5«#<0«Sffl[^, 

(0, 0, 0) <&*&|*88ftl «r, (1, 0, 0) <DWf 
^liORSr, (0, 1, 0) <Dm&nXNOR&. 

(1, 1..0) Ol^liANDt:, (0, 0, 1) o» 
^liNAND^, (0, 1, 1) (D^iNORS:, so 

(1, l, 1) (O»^§8ft0^H»f6^i:^t 

So 

[0 1 0 4] VL±Vtmi,1t£ I0 2AM»^J* 

Bi#[U& 2 10 0 "CM*, FTE (1), (2), (3) 

f-##£fts»ji^ fi£ 

So C*LlcJ;!3\ S^WIftftf^oraH^^m^n, ftffi 
W53c5£ LT2 A*«!»i*3CIJB»Ib]K 2 1 0 0 fcteffl-f S 40 

[0105] - <Dnm<oMi& 7 -on; a^£#* 

*fi»olt:JEIL % 2©:|*31IhIKo l ®g<OFTEco 
So 

[0106] 



w«c(*«f <* n s mffifii- ct o r l # i Me 

[0 10 7] *«WWpT*L*l^L#lf^*-Wa 
W«ttlc»»t*rtd*T#, $3llTS^j, mutt 
[0108] BBttWttlfWtt pT«MR«Gill»«)Xfflfl(« 
£ i*: S xKfc^- K » * T ^ . S/^ ^ A £S»fls * 

*>So z/z.t'M, t>mrE<p\zm#)\zM&mm 

0, AU*«*«ciiJCUTB8*S:»k*-frfc9 

So 

[13 2 ] 3S»««c**^»^micmEEVd5^44xy5: 

[03] *iR5KM^$;ftT^aMFM I SS<E>»Jt 
[0 4] jt»6^H^SJxTVt.6MFMl S®tf>»Si 

So 

[ B 5 ] *j» 7 K M ^ $ tlX l ^ M F M I S §tq>W$:. f ! 

So ^-'^vi'^ : ^ 

I® 6 ] *a«0Xtta»aR^v^ 
[0 7] wcb^rac L * v 

®»iaT*>So 7* -' V. " - 



(14) 



&m 2003-179485 



25 

[0 9] y T*m-t ^)^ft^A^^«|1L^* h 

7 > V s * * <nmnm -c*> 5 . 

a* h 7y^^S:fflv^ v MO S -f >v<— *{5JBcog 

* ^ -tm mmf&m v *> a . 
imi 1 ] mi 0 ictf l/c v mo s -r ^0^1^ 

[s]B0T*>5 o 
[Ell 2 J 01 0 JC^f L/:v MO S <4 >s< — dUBfC 

[M]B0-e£><5 o 

[013] ?iKm*^fiO-^{RiJ(7)ig^(cmix-5m^ 
»Qfei:»»««:«*Sr»Etpr^»oWBE (Vfel -Vfe 
2 ) t<OH««r*+ia-C*)5. 

[014] 01 0|C**Lfc vMOS-T >v<— ^EBlC 
*Jlt57o-f>r v h <DMGt Vfg £ A*£»J8a& 
T-lcA^^SiffiV i tftlc i £<o«fqfco»R 

[01 5] 01 0 IC/t Lfc v mo s >f 

Attest Z i«»ft7n-f^^- K^ffi 

[01 7] 01 6 (C/T L/c v MO S 

uf g *oH«*r*-*l8-c*>-5 0 

[018] U§:W^^-^^«FleJKO^flE«)*|HllS«r 

[019] a*0»K^Ttt*L#l^fl[0«f 

*^ 1 oco l# vH^*iwe«ic«j**nB* k a*** 

[0 2 0] 01 9lC**Lrt: vMOS^f^- ^@8(: 
Ufg* OMIrXtB-ci) a. 

[02 1] "b#t^««:^Fl»»«KC«»BrtB*2A*K 
"•*> 2 A*3C**f»H»S:3imw<!B^liB**teWII«^ 
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10 



20 



30 



[02 2] wff>2AAffiftprKHKEIK<:MIBiCL 

[02 3] ttX0>L#^«prCHItB<:«iL^kAAK 

v MO S >f ^[sIKSr^-riHlK0T*>6. 
[024] »X(D@KKtt««Wf|g«:«^^ k A*£ 

0T&5o 

[02 5] 0 2 4 Ktj* Lfc v MO S ^ ^ [e]&8 £ 

*T£08»IhIB) t*tH-C*>5. 

7 0 0-*ift«AAatHL»X h 7 70 1 

-*ffa*h7^^^, inputl (1] — inputl Ck) 
— AAaSWfl*?-, input2 [1] — input2 (m) — Mfp 

gMiNHF, 7 0 2-y-hm 7031 -703k 

— ftMffttft*, 7 0 4i —7 0 4m-L£V^^— * 
«»0B. 7 0 5 1 - 7 0 5 m-t^SMi, 7 0 6 
I -7 0 6m-^t*fl 8 0 0 — vMOS-f 

HLDi -HLDm-L#V^f-^^lE] 
B, Ci -Ck, Cvi-C«-»»«flc» % 'cpi-C 
p. —SlRttit**, FG- 7B- l/iftf— K IN 
V-vMOS-f^W, Ql-pf^t#MF 
7^**, Q2-nft^M*h7>^^, 
9 0 0 ■ vMOS-T W*-*[p]B, 9 0 1 • h 
7^^, 9 0 9 0 3i —9 03 k 

9 0 4i -9 0 4m-lf^ff-^ 
{*J#(eIB. 9 0 5i -9 0 5m-*8f«:fi, 906 

1 ^9 0 6m-»R«#*t, 9 0 7i -9 0 7m-| 

2 0^-fyf, 90 8i -9 0 8m-|gl^>r^f, 
2 1 0 0-2AA«ftprCHttBIK. ctll. ctl2 ■«* 
»»J#«S?\ FTE (1) -FTE [3) -l«B<Dv 
MOS>f >v<— ^(5JB, STE-2aiOvMOS^y 

*lB]B, FG (1) -FG (3) , FG [S] -7 
o-r>f>^-F, BF (1) -BF (3) , BF 

[S) -/<5f77BII, DEL [1) —DEL (2) — 
SjSftWlHJB, INV (1) - INV (3) , INV 

CS] -vMOS^^Wo 
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